As an important part of the ore transportation route, the ore bins can be used to buffer ore when there is more incoming material in the upper stream, and can be used as a buffer when the material is lacking, so as to prevent the downstream machine from idling. We can calculate the location of a certain grade of ore in real time through the volume of the mine heap to prepare for the later addition of ore. A simple estimation of the volume by human observation leads to a larger volume error. In order to avoid the deviation of the volume calculation caused by rough estimation, a volume calculation method based on ore heap is proposed to obtain the exact formula for the volume calculation of the ore heap and provide accurate guidance for the later addition of ore.
Introduction
This paper discusses a volume calculation method based on ore heap, First, after the bins are grouped to get the volume model. We use advanced mathematics [1] and mathematical calculations and other related knowledge, Calculate and analyze the volume model calculation formula. We can use the level gauge to get a real-time parameter of the height of a heap ore h. Substituting parameters into the bulk volume formula, Get the bulk volume in real time, Calculate the location of a certain grade of ore, Prepare for later dosing.
Silo Model Creation Basic Situation of Mine
A mine warehouse section is U-shaped, There are 64 mines in the mine, 52 of them are connected with 11 billiards mills, Each barrel mill has a different number of discharge ports, Generally only o two or three of the two ore outlets are opened according to the site conditions. Adjacent ball mill due to no partition, The state of new incoming ore is influenced by many factors, The problem is complex and uncertain.
The status of a mine is complex and changeable, Even if the mine is in a fixed position, However, due to the ore deposit shape, the number and position of the opening of the ore, and the spacing of the discharge opening, etc. This will lead to a large number of ore deposits during this period of time, Mathematical models cannot be exhausted, It also appears that the model is complicated and not practical, Therefore, the actual situation needs to be simplified to establish a mathematical model.
(1)The mine has columns 1-14, Divide the bunker into 13 small silos, Each small silo is 6 meters long, And every 3 meters a row of mine mouth, Adjusted the position of the discharge port, Basically distributed in groups of 3 in a range of 9 meters, According to the situation on site, Except for No. 1 ball mill, there are 4 rows of mines corresponding to a group of, The remaining discharge ports are grouped into 3, Therefore, a mathematical model should be established with 9m as a unit. As shown in Figure 1 . (2)No. 14-17, 6 pillars divide the bunker into 15 small silos, Each small silo is 6 meters longAnd every 3 meters a row of mine mouth, Therefore, a mathematical model should be established with 6m as a unit, as shown in picture 2. (3)No. 14-17, According to the scene observation, The total height of the bunker is the same as the bunker in the range of pillars 17-33, U-shaped groove inflection point and the height of the ore bin in the range of pillars 1-14, The width of the U-slot is the same as that of the bins in the range of columns 1-14 and 17-33, As shown in Figure 3 . Through the above analysis we can see, Divide the bin into two parts to establish a mathematical model:
(1)In the range of pillars 1-14, The first 15 meters of the starting column 1 is a group, Contains 5 outlets, Every 9m thereafter is a group, Each group has 3 discharge ports, Each opening of an ore outlet can be stored as 1/3 of the stock, Due to a calculation unit containing 1. 5 silos, It should be taken into account that the height of the material level of the adjacent ore bins is not necessarily the same, Calculate the grouping situation as shown in Figure 1 .
(2)In the range of 17-33 pillars, Starting from column 17, A group of 6 meters between each adjacent column, Each small silo is a set of calculations, Each group has 2 discharge ports, One or two discharge ports in a group are considered to be able to discharge all the bottoms of the group's bins, Calculate the grouping situation as shown in Figure 2 .
(3)In the range of pillars 14-17, Starting from column 14, A group of 6 meters between each adjacent column, That is, each small silo is a group of calculations; each group has 2 rows of ore, One or two discharge ports in a group are considered to be able to discharge all the bottoms of the group's bins. Calculate the grouping situation as shown in Figure 3 .
Model Creation
Volume Function Derivation Process. Establish a space rectangular coordinate system for a mine, Origin O is the midpoint of the bottom edge of the west end of each bunker, X axis positive direction southward, Positive Y-axis upward, Positive Z-axis to the east, Cartesian coordinate system as shown in Figure 4 [2] . Slot simplification of the silo in the X-Y plane is shown in Figure 5 . In Fig 5 a, c, d , and h, h-Material level on section, m; e-The width of the bottom section, m; d-Upper width, m. [3] , Volume formula is as follows [1, 4] When 0 h a < < 
(1)Calculation of the volume of ore bottom material between columns 1-14:a=5. 5m, c=5. 2m, d=7. 29m, e=2. 43m, m=6m
When 0 5.5 h < < 
When 7 9.8 h < < 7 (2.32 7.29) ( ) 6 ( 7.29 ) 43.74 104.37
From the above calculations we can see, Calculate the storage volume at the bottom of the bunker only needs to obtain the material level in the bunker, 1 h -32 h , The "bin 1" and "bin 32" of the bin correspond to the height of the material, m.
Calculation Example (1) Take group 2 as an example, Storage volume is 3 4 0.5
2.6508 14.58 , 0 5. 
Experimental Verification 
Conclusion
We have calculated the volume of the No. 1-14, No. 14-17 and No. 17-33 coal mines, respectively. Table 1 shows the calculation results for Nos. 1-14. We can see from the table the results of the four calculations and the actual volume of the heap, the errors are 0. 26%, 2. 3%, 1. 78% and 0. 24% respectively, and the average relative error is 1. 18%. Table 2 is the calculation result of 14-17. We can see from the table the results of the four calculations and the actual volume of the heap, the errors are 3. 4%, 0. 26%, 0. 01% and 1. 1% respectively, and the average relative error is 1. 19%. Table 3 shows the calculation results for No. 17-33. We can see from the table the results of the four calculations and the actual volume of the heap, the errors are 0. 026%, 2. 3%, 1. 8%, and 0. 01%, respectively, and the average relative error is 1. 03% [5] .
